Our original aim was to create a complete scientific methodology for the evaluation of efficiencies of different drugs (previously, parasympatholytic agents, antacids) in the field of gastroenterology. We have to emphasize that during [1960] [1961] [1962] [1963] [1964] [1965] [1966] [1967] [1968] [1969] [1970] , no clinical pharmacology existed.
We wanted to introduce into the conventional human clinical pharmacological approaches using that we were established in our group at Debrecen, Hungary, in the field of gastroenterology (in the period of [1962] [1963] [1964] [1965] [1966] [1967] [1968] [1969] [1970] .
Our interest focused on changes of gastric secretory responses in patients with duodenal ulcer (DU) during chronic atropine treatment. In the earlier days, only atropine and scopolamine were used for treating DU patients in whom we studied the presence of DU using X-ray examination (fiberoptic endoscopy did not exist earlier).
We studied (at present) the changes of gastric acid secretory responses in patients with duodenal ulcer before and after a classical medical treatment. We measured the gastric basal acid output (BAO) and secretory responses to superluminal (but submaximal) dose of histamine.
We were surprised to find that the patients with DU were cured by a chronic (2-4 weeks) treatment with atropine. However, the gastric secretory responses in patients were not decreased (Mózsik et al., 1965c; Mózsik and Jávor, 1966 a, b; Mózsik et al., 2011 ) (see Table 1 ). Table 1 . Gastric secretory responses before and after (3 × 0.3 mg orally given for 2-4 weeks) a chronic atropine treatment without and with histamine (A and B, respectively) (0.5 mg subcutaneously injected). The results were expressed as means ± SEM in ten patients. P-values between the identical parameters before and after chronic atropine treatments are not significant. [Mózsik et al., 1965c; 1966b (with kind permission).] These results showed that duodenal protection could be obtained by independent effects on acid secretion: a phenomenon that defied the earlier well-established view, "no acid, no ulcer" originally pioneered by Lester Dragstedt in 1943 (Gustafson and Welling, 2010) .
Following these observations, the acute inhibitory effect of atropine was tested on the gastric acid secretion before and after a chronic atropine treatment. Here, we observed that the extent of acute inhibitory effect of atropine on patients' acid secretion decreased significantly after a chronic treatment (Mózsik et al., 1965c; Mózsik and Jávor 1966b; Mózsik et al., 2011 Table 2 . Changes in the gastric secretory responses before and after (3×0.3 mg orally given for 2-weeks) a chronic atropine treatment without and with histamine (A and B, respectively) (0.5 mg subcutaneously injected) administration in eight patients. The results were expressed as means ± SEM. P-values between the identical parameters before and after a chronic atropine treatment: P < 0.05. [Mózsik et al., 1965c; 1966b (with kind permission It was hard to understand our previously demonstrated results obtained with application of atropine treatment in patients with duodenal ulcer because these results contradict the international experts' opinions. We assumed that:
1. The atropine will not absorb from the gastrointestinal tract owing to some reasons (e.g., some pharmaceutical industrial problem(s) appeared during the drug pharmaceutical production );
2.
Even if the atropine absorbs well, some other unknown pharmacological event (such as tolerance) will appear during a chronic (classical) atropine treatment.
To evaluate these questions, we have to establish the real basis of clinical pharmacology. Therefore, we have to provide a good and scientific possibility to bring about different answers for our questions.
In the first step, the concentration of anticholinergic agents was measured by sera and urine bioassay (using isolated guinea-pig ileum for biological titration of parasympatholytic drugs in Magnus vessel) of patients. The absorption, metabolism and urinary excretion of parasympatholytics were studied after chronically applied parasympatholytic treatments (Győrffy et al., 1964; Jávor et al., 1965; 1967; Mozsik, 1969a; Mózsik et al., 1965 a, b; 1967d; Mozsik and Jávor, 1966 a, b, c; 1968a) .
The atropine absorbed well from the gastrointestinal tract (during 4-5 hours), and it was proved by titration of atropine in the sera and urine of patients. These observations were carried out in the same patients when the same doses of atropine were given orally or subcutaneously injected. It was clear that the absorbed quantities of atropine were the same (given in the same doses), indicating that the oral/parenteral ration of atropine absorption is equal to 1.0. Furthermore, when we carried out these observations, we found the same results (with respect to the absorption and excretion of atropine) in the treated patients.
Since we had classical clinical pharmacological methods (e.g., detection of small doses of atropine in the serum and urine of treated patients), we were able to exclude any changes of absorption in gastrointestinal tract, metabolism and urinary excretion of atropine as a consequence of the effects of chronic atropine treatment (Mózsik et al., 1966 a, b, c; 1968; 1969 a, b, c, d, e, f; Mózsik, 1969a) .
Later, we observed the development of tolerance along with the development of "pharmacological denervation supersensitivity" (e.g., the efficiencies of drugs used in the treatment of patients decreased significantly). These phenomena exist together (Mózsik et al., 1967a; Mózsik and Jávor, 1968 a, b) in the background of unchanged gastric acid secretion during a chronic atropine treatment in DU patients. It was also interesting to note the development of tolerance to atropine and the disappearance of pharmacological denervation phenomena in 6-10 days after cessation of atropine treatment (Mózsik et al., 1965b; Mózsik and Jávor, 1968b; 1969; Mózsik, 1969a) . The development of tolerance to atropine does not represent a specific phenomenon related to atropine (during a chronic atropine treatment) because the development of tolerance was found with other parasympatholytics, which were not used in the medical treatment (Mózsik and Jávor, 1969) .
The results of the clinical pharmacological studies proved the following main points:
1.
No change was obtained in the gastric acid secretion during a chronic anticholinergic treatment;
The gastroduodenal ulceration healed during this time period;
3. The results of the clinical pharmacology could not provide an obvious explanation of how the gastroduodenal ulceration was healed without any changes in gastric secretory responses (Mózsik et al., 1965b; 1967a; Mózsik and Jávor, 1966b; 1968 a, b; 1969; Mózsik, 1969a) .
This clinical pharmacological methodology was applied in the medical evaluation of different anticholinergic agents (drugs) before their clinical applications.
Recently, the pharmacological basic research offered a possibility to introduce new anticholinergic agents into the medical practice. The experts working in the field of experimental pharmacology showed that the actions of these anticholinergic agents can be enhanced on the autonomic nervous system by the changes in their chemical structures (perhaps by the production of quaternary ammonium compounds instead of only tertiary quaternary ammonium compounds) (Gyermek, 1951; 1953; Gyermek and Nádor, 1952; 1953 a, b; György et al., 1961) .
The Gastropin ® is one of the most representative quaternary ammonium compounds, which was introduced into the medical treatment in the 1960s. We were clearly able to prove that the Gastropin ® does not absorb from the gastrointestinal tract. We were not able to detect any drug levels in the serum and urine of patients when the patients were orally given 1000 pills; however, these parameters were well detectable after it was injected in the same patients.
The established clinical pharmacological methods were widely used in the evaluation of different anticholinergic agents (Mózsik, 1969a) .
Many clinical pharmacological studies (from human phase I to III) were carried out by our work team who were working on different drugs [(tertiary amine, oxyphen cylamine), muscarinic receptor blocking (gastrozepin), histamine 2 receptor blocking (first to fourth generation), proton pump inhibitors and other components] for patients with peptic ulcer (Mózsik et al., 1965b; Mózsik, 1969a; Jávor et al., 1967; Garamszegi et al., 1997; Nagy et al., 1997; Tárnok et al., 1979 Tárnok et al., , 1997 .
Comparative clinical pharmacology of anticholinergic drugs
Different clinical pharmacological studies were carried out in patients with peptic ulcer to compare the detectable concentrations in the sera, excretion in the urine and bile, inhibitory actions on the salivary secretion, gastric acid secretion, necessary dose rate to decrease glandular secretion and gastric motility, detectability of drug to proteins and the excretion time. The results are summarized in Table 3 .
Atropine Novatropine Isopropamide
Oral -parenteral dose rate 1 : 1 6-8 : 1 4-6 : 1 The results of our observation of chronic atropine treatment in DU patients were given in detail previously.
In 1978, we found that the GI anti-ulcer effects of atropine, cimetidine and carbenoxolone were superior to placebo in a multiclinical, randomized, prospective and comparative study in DU patients. However, no significant difference was obtained in the beneficial effects of atropine versus cimetidine versus carbenoxolone (Tárnok et al., 1979) . Since carbenoxolone has no inhibitory action on the gastric acid secretion in DU patients, the ulcer-healing effects (due to stimulation of mucus) could be considered independent of any effects on gastric acid secretion.
Thus, these clinical observations during 1960-1970 were performed before the classical concept of "gastric cytoprotection" was formulated and published by André Robert (Robert et al., 1979) . Our clinical pharmacological studies (1965) (Mózsik et al., 1965b; 1967 a, b, c, d; Mózsik and Jávor, 1968 a, b; Mózsik, 1969a; Tárnok et al., 1979) as well as randomized, prospective, multiclinical and comparative studies (1978) are clear even now in retrospect that we had been observing acid-independent gastroduodenal protection with atropine and other drugs before André Robert had defined the existence of "gastric cytoprotection" (Mózsik, 2010; Mózsik et al., 2011 ). During 1965 -1970 , the existence of "gastric cytoprotection" was not reported; conversely, the clinical importance of gastric acid secretion had only been emphasized. Chaudhury and Jacobson (1978) were the first to indicate that the gastric mucosal damage could be prevented without inhibition of gastric secretion.
The existence of "gastric cytoprotection" has been widely accepted after the work of Robert et al. (1979) in animal experiments. The clinical applicability of gastric cytoprotection was later accepted for patients with gastroduodenal ulcer (with the exception of our previously carried out observations in DU patients).
Randomized, multiclinical, prospective and multicentric study of treatment of chronic gastric ulcer patients with vitamin A
Later, we demonstrated in multiclinical, multicentric, prospective and randomized study the ulcer-healing effect of vitamin A (as scavenger component) in patients with gastric ulcer (Patty et al., 1982; 1983) . However, no gastric acid inhibitory action of the vitamin A exists in humans (Jávor et al., 1983 a, b; Mózsik et al., 1986; 2001; 2005; 2007; Rumi et al., 2001 a, b) . Figure 4 . Evaluation of the different treatments of efficiency of vitamin A in patients with chronic gastric ulcer (4 weeks of study). The endoscopic and laboratory parameters were carried out at the beginning and during 2 and 4 weeks after the beginning of the treatment; meanwhile, the changes of complaints and consumption of antacids in patients were registered every day and these values were summarized with the similar points in this clinical study. [Patty et al., Lancet II, 872, 1982; Int. J. Tiss. React. 5: 301-307, 1983 (with kind permission).] Fifty-six patients with chronic gastric ulcer were examined for this multiclinical, multicentric, randomized and prospective study (Patty et al., 1982; 1983) .
The patients were divided into three groups: group A (16 patients) received only antacids; group B (18 patients) were treated with antacids plus vitamin A (3 × 50,000 IU orally) and group C (22 patients) received antacids, vitamin A (3 × 50,000 IU orally) and cyproheptadine (Peritol The dynamism of the ulcer healing can be scientifically studied by the changes of ulcer sizes at 2 and 4 weeks after beginning the treatment (Figure 8) . It was surprising to note that the healing rate differed significantly at 2 weeks; however, this value was the same at 4 weeks. 2.7. Comparative clinical pharmacology of "cytoprotective" and "anti-secretory" drugs (multiclinical, randomized, prospective and multicentric studies) in patients with chronic gastric and duodenal ulcers Our work team participated in the clinical pharmacological studies of peptic ulcer patients (including different international studies as well as ours). After our previously performed studies, our attention focused on the results of clinical pharmacological studies with "cytoprotective" and "anti-secretory" drugs in patients with chronic gastric and duodenal ulcers.
In this subchapter, we summarized the results of clinical pharmacological studies of 441 chronic gastric and duodenal ulcers. The patients treated with nonsteroidal, anti-inflammatory drugs, steroids, antihypertensive drugs (e.g., Reserpine) and those who underwent some stress, burns or trauma were excluded from this comparative study. These patients were divided into different groups and were treated with different drugs: placebo (calcium carbonicum, magnesium trisilicate and sodium bicarbonate in equal portion), atropine (1.0 mg/os), cimetidine (1000 mg/day orally), ranitidine (300 mg/day orally), famotidine (80 mg/day orally), pirenzepine (150 mg/day orally), sucralfate (1000 mg/day orally), vitamin A (3 × 50,000 IU/day orally) alone or in combination with cyproheptadinum chloratum (3 × 4 mg/ 
General conclusion(s) of clinical pharmacological studies in patients with peptic ulcer
Returning the results of our earlier clinical pharmacological studies in patients with duodenal ulcer (see before), our final conclusion was that we have no any correct knowledge on the principle biochemical cellular and extracellular changes (mechanisms) are present in the keeping the normal homeostasis of the GI mucosa, and in time of development of GI mucosal damage and protection neither in animal experiments nor in humans (patients).
In addition to these, the discovery of "gastric cytoprotection" represented a new challenge to us in answer to the scientific problem mentioned above.
The results of these observations helped us to start a new scale of examinations in the field of peptic ulcer disease. We wanted to start with biochemical examinations in this field, but, unfortunately, nobody worked on it. Consequently, we have to learn the principal points of the general biochemical research to introduce it into the field of peptic ulcer research.
We have to emphasize that scientific problems and their knowledge have been changing over the past few decades, and many new scientific results are published. 
